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h„(p (t),Ap) = h„-i(p (t),Ap) + e (t)-K*(t) (4) 
K(t)=T(t)/(v+.u*(t)-T(t)) 
P(t) = X-'-P (t-l)-K(t)-T*(t) 
T(t) = A,-^-P (t-l)-u (t) 
e (t) = x (t)-y (t) 
u(t) = x(t)-f (p(t),Ap) 
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=^h„-i*(p (t),Ap)-y (t) 

y (t) = h„-i(p (t),Ap)- x (t)- f (p (t), Ap) 

P(t) = |x(t)r 
Ap=p (t-l)-p (t) 

, Ap) itM.mm<Dm.mm^mn-, (? (t) , ap) \^w^mi^-:>-r:m.^m^W7'—^/v 
(c) mi^mm 

m 1 ^Jfe^J-^«, P (t) , A p (omWct 

-^^•7^— ://^2 2<??p (t), A ptCj^^DfcT Fl^:^A(p(t), A p) fzi^tt b fc„ L 
d>U M«^^^^P(t),P(t-l)©H#:<!:U. ^«^^IS:-7^-:7'7V2 2 0P(t),P 
(i-l)i^^^CtiTh^u>^A (p(t),p(t-l))f3:|Blt-f-SJ:pt3:«^-r^r i: 

(1) TKV';^^^g|J2 3 J:yDSP 2 3 cSrK^^U. p (t) ^_b^£T K l^^. 
P (t-l)^Ti<LT h*}^:^t-r^T KV';^A(p(t),p(t-l))^B^b. iiiMlH!^2 3 

d ct y Ff^^w A t ^w#{;iT K A (p (t) , p (t-D) ^^^^-rs^. 

#ff(t),p.(t-l){;ijE£:CfcT Ki^;^A (p(t).p(t-l))i3:M4fm^ich(p(t),p (t-D) 
^ie). p (t)i: p (t-i)<^)m^'^fo-Bri;:*t;^;:^-frTSMm#^h (p(t),p(t-i)) 

2 3 m^m-^x v mmm-^<Dmtimv (o p (t) ^±^t f w-;^. 

l&IiI<^«;^P (t-l)^T^T Ki^^^-r^r Kw^^A (p(t),p(t-l)) ^^^b. 

mm^mm.T-y'/i^ 2 2 XV M^fimmh „-i (p (t) , p (t-i))^n^m vxmmm 
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mm^ m^^^^) 3 on:&\^^^^2 9^>hx:fj'r^mmm:bmm^2 
^tkL^xmmm^mMmm 2 5 ^^^.tl•r6o mmmm^^mm 2 5 nmmmm<D 
V (h„-i(p(t),p(t-i))^h„(p(t),p(t-i)) . mmmmumhA9(o,Ht-i)) 

^3i^|fiIJ^2 3 d:as^-f-T K^;^A (p(t),p(t-l)) i^^m-t^o Si^. -hl2«I 

(d) m2mmm 

^#:-7"— y/^2 2(^P (t), A pt;iJc£:CfcT Kw;^A(p(t). ApX^llBltbfCo U 

ith (P(t),p(t)' )^m.mmnwiiT-^/i'2 2(D?(o,?([y Kjt^zrzTru:^ 
A (p(t),p(t)' )iz.wM-r^x^i^mf^'r^:it^x^^o mi 3ni)^f)^^m 

(1) T Ki^;^^^SP2 3 1^. 'a^m:5^^iS^jia^i-5SI[m§P(DSP-e#AK) 2 3 
f^^Jt. ^^©i^^-^(^«:;^iii[p(t)^J::<s£TK^;^. m^#[p(t)' ^TiSt 

T Kl/;^^^5T KW>«:A(p(t),p(t)' jIMIUI^ 2 3 d J: U 

tW^T Kl^;^A(p(t),p(t)' )^^±.'r^.^. 

(2) 4'iHi(D«;t>^itp(t)i:^5>ffip (t)' txw^^ti^mmm^^y'—y^^2 
2(DTvu:^A (p(t),p(t)' )\^mmm^m(9U),9(0' )^i5it-rs^-efes 

o 

f^ib. p(t)^p(t)' (Dm^^t^^im!t^^'^xmmm^^h.(?(o,HO' ) 
<D:s^M^^mmm^my'-^/^2 2izmm-f-^o ^^^^^^^mi^m^x. mmm-B- 
^^mm 2ii)>h mmm-^:im^-i-tnt. s / p s i i-immm-^^ mm^ 
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§152 3 kmmmH^^2 4 tmmm^wcM^n2 5K7<ti-f-^o t y^^^^^u 
2 3 E^it^j: u wm'm^<Dmtim.v (t) b> p (d ^±^4t k i^;^, 

i^«;^o^l&j||#:$^^ttP (t)' ^T^T K^;^i:-r-5T Fw;^A (p(t),p(t)' 
) tr^ifeU M«#^l^^->^/^2 2 <J; Uil«'©^Si:h„-i(p(t),p(t)' 
mUTM«###lfR2 4(3:A;^-rSo MM^#4^lfP2 4«. (l)^<^?^^^fTo 

%ifilb. iilftm;^*ii|ii:§g2 7W:^itt3^^P^nfe^i#^*ii|SUTT:/7^^2 8 J: 

^fc^Hffu (h„-i(p(t),p(tr )^h„(p(t),p(t)' ) . mmm^^m: 
h„(p(t),p(t)' )^mmm^2 3 d-i^^-trvu^A (p(t),p(t)' ) i^^^-r 

(e) ms^mm 

(1) TKu;^^^iaJ2 3 j:UDSP2 3 c^^*b. u tc, mmtm^m 

0«;^^itp(t-l), p(t-2)^lE'lS-t-SalMlill8&2 3b/ ^^tt. P (t);|r±:^T 
Kl/^. P (t-D^cfJ'd^T K^l/;^. P (t-2)^T'(aT Kl^^^i-fST Kl^;^A(p(t 
),p(t-l). P (t-2))^lil^L. 3iMlH|j^2 3dJ;y^^^^A t^(;iTKi^;=^A 
(p(t),p(t-l), p (t-2))^^^-rs>it. 

(2) ^mm^my'--^^^2 2^mi5{z^irx^izmmL. ^mtmmRxj^M 

^m(Dmtim^M,?(t-i), p (t-2)};ij;£:CfcT Ki/;^a (p (t),p(t-i),p (t-2)) 

i'^mmm^mh (p ( t ) , ? ( t - d , ? ( t -2) ) ^ iBtt-t- s ^t- ^ s » 
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(1) T Kw;^^^^2 3 iz^ mmtm^m<Dm:fjmv (t-i). p (t-2)^iEitt- 

5aiM!iI1^2 3 b' . «;f7#[p(t-l). P (t-2){J:«;?(^fttt LT^^ (S=woP(t 
-l)+wiP (t-2))ir?>mnU2 3 e ^fgttyt;^. 

(2) ^I1I(^«;^P (t)^_h^T Ki^;^. ^jj^m^TiiLT Vu^t^^T Y^^u^ 
A(p(t),Z))^l§^b. 51j!EilIj^2 3 d J:Vm^mmA tm^T K^;^A(p(t), 

(3) mm^mm.7'--^jv2 2(D^m(Dntim.'fU) b^mm.i.\z.ji^^\:.itT 

A (p(t),2)(3iMffim^#:h(p(t),E)t:IElt-r^^-Cfc^„ 
•M3^?^^JOSijO«^ 

(1) TFl^>^^^|f(J2 3iyDSP2 3 c^§^*U. #fc>Ut^. StTlU i: tti-^ HI 
om;^^:? (t-1). P (t-2)^|Elt-f-S5SjSlEl]^2 3 b' , tuIlI<Jr^IlI0«;^7#[0 

nu2 3 ^Ktt. 

(2) p (t)^_h'jS:T Kw;^. Ap^tf^T Kl^;^, Ap' ^T^T FW^^^-r-S 

T K^;^A(p(t), Ap, Ap' ) mmM^2 3 d xvm&0m 

A t^i^T Kl/J^A(p(t),p(t-l))^|g^-f--5;^. 

(3) MM«#^-7^— ^/i^ 2 2 Srig 1 8 t^i^-f- J: 5 p(t) , A p, A p ' 
f;ijE£:c^TKV';^A(p(t), Ap, Ap' ) t^^W^-^lgch (p(t), Ap, Ap' ) ^ 

(c) m2mmm 

mi 9i-i::^^m(Dm2mmm<Dm}^m'r^hv. mm^:&^tvxm:^mMm 

m^. 3 i«ixy T/v/^N'7wv^m^ isypmmm) x. mmm-^^^ 
g2 it^hmts-ir^z^')T7V7'—'^^i \f^y Y-5-o^:s.\z.m^)^\(fxmmj^^m 
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mm^mky'-:f/^2 2\-xmm^^W^<omW.'^b^mn(0^iri^f\^\z.1isijl^.\.X 
7^-::^/^^#x-CV^S„ ^leio^llft'ff ^oi^^fS^r^-. ii:32^^<^^i|6^I (t), Q( 

Ai(=I(t)-I(t-l)). Aq(Q(t)-Q(t-l)) ^-rtbf^. mWLWT—-:r/V\^nm2Q{i) 

t^^r J; 5 {ill (t) i: A i<^j|a^^t^'^tt*fi^:^-^TMffi^#it<o|lii:lfPhi (i (t), 
Ai);asfEtt$tL. >^>'^{^f*^2 0 (b)}c:^-rJ; 5J-Q(t) i: Aq<Dm^ 

'a'^:?-e:i-m $ *T^««'^m(0^1c$|5hq (Q ( t ) , A q) :dS|Eit $ ttT V ^ So 

T K l^^B^gP 2 3 ^^:av^-C. iSMIlI^ 2 3 g , 2 3 hii^tt^ttl^W A t b& 
<©^i|iSl(t-l),Q(t-l)^tI:i;^U. ill^$jJ2 3 i A i=I (t-l)-I (t) tr^l^^ 
lf|J2 3 j ttAq=Q(t-l)-Q(t)^?l51[L. mmm^2 3 kW:I(t),Q(t), Ai, Aq^Ff 
^1^^ A taij^-rSo I(t), A ifiHl^lflSx— ^/KDT KV';^Ai(I(t), Ai)) (D± 
^TV'i^^. T-CtT Kl/^ ir^iU, Q(t), A qtt^^gPT^— ^t^/KDT K V^Aq(Q( 
t),Aq)) (DJi-feT Kv-;^. TOTKw;^i:/£5o 

M«##-^§I5 2 4 l^^^:»-^^lTJ«E3^^5>ffi<^ 2 0<7)An^:§gADl, AD2^^i 

ii:3S^t-^(0^^5>I(t),Q(t) Kl/>^Ai(I(t), Ai)) , Aq(Q(t), Aq)d^b 
ig^mUfcMM«#l^hi (Kt), A i),hq(Q(t), Aq) i: (OijDS^=fTo TiE^S-fS^cO 

I(t)+hi(I(t), Ai), Q(t)+hq(Q(t), Aq) (5) 

m:h-^^^^mm^'<r>m^mti3:^X.0\^TYl^:^k\{\i\),M)) . Aq(Q(t),Aq) 
d>^^tL^Hig^ffi$ttfcii«'K^l^hia-i(I(t), Ai), hq„-i(Q(t), Aq)^35 



HfU (h i„-i(I(t), Ai)^h i„(I(t), A i), 'hq„-i(Q(t), Aq)->hq„(Q(t), Aq) 
) , ^K^#(^^««'0S^hi„(I(t),Ai),hq„(Q(t), Aq)^7cOTKl/;^Ai(I( 
t),Ai)) . Aq(Q(t), Aq)iC*&jjft-r^o 

i)^hiii:fi-t^w:^m-^^m^mmmM\^. mw^s 2a, 52b nmu^m^-x 
CO (=i(t)+]Q(0) tmmmmm^y (0 (=1(0' +mo' )(Dm^m^:^x^m^fjZ 

^<om^e i(0 (=1(0-1(0' ), eq(t).(=Q(t)-Q(t)' )t:mtlV. m^gP5 3a 

.53b tt^mmm-^i^^mGirmn- mmm^5 a n.mmm^Wih. i „-x d (t 

), Ai),hq„-,(Q(t), Aq)^^^^^^^?!^^. MM^S 5 a, 5 5 b f^iSfe^ 
hi„(I(t), Ai)=G • e i(t) + hi„-x(I(t), Ai) (6) ' 

hq„(Q(t), Aq)=G • eq(t) + hqn-i(Q(t), Aq) (7) 

(omM-^mnx^xmm^^w^^^Wix^. ^m^4k(Dmm^^mi^\A\(o, a d, hq 

n(Q(t), Aq)^-t;iX^tt7n60T Kl^;^Ai(I(t), Ai)) , Aq (Q(t), A q) (d^S-JiSrt-t-S 

. o 

±.{^(D*iim^mmir^t. ^^ib. ho t A KDm^^i^"^: q(o t a (i<Dm.^^ 
i^^{^^ti^ifhMft>^^xmmm^m(o^nhi a (t), a D.^^itsuhq (qci), 

2 5 tc:A;^i-5o T KV';^|g^g|5 2 3 tt. U MM«'^^^-^/^2 2 

^^SP-T^-T/Z^OT KU;^Ai(I(t), Ai)) . Aq(Q(t),Aq)^ 
^^U. #-7^-:^/UJ:yMffi^^fChi„-i(I(t), Ai),hq„-x(Q(t), Aq)^Sg;^^^W 
LT3iffi«##lf|5 2 4 (;iA;0-t-So M«^#-^'g|52 4 tt, (5)^<Z>Si^^^To-C 
it3S^-^t3:^«iS^S^iffei-o DA^|||^3 2}«M«$nfca[^«#<©#^5^ 

WMm^tim^^ 2 7 fi^iHiSS^li $ fx.fz.'m^^m^ \.Xriy^ir 2 8 J; tl 
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J: 5{^3l««#^^M^bMff^OM««#^h u(I(t), A i), hq 
„(Q(t), Aq)t:7COT Kl^^Aidd), Ai)) , Aq(Q(t), Aq)(C|S^-r5o o 

Q(t). A<[<Dmmtv. mmUy'—y'/i^<DHO, An:i}:t^ztcT h^u:^i^mmmm 

(^>dl^lfC^IB'ltbfCo 3iMil#I^OI^:ffi^:5>^I(t),I(t-l)<^iil^a:i- 
(a) m2^ji6|?ll<^^l^?i^^ 

m2«M-C*f^. ll^i«##::5Siit^^^(OMi|>SQ,Pi:-^lHl^BUllI(D^ijiS^A i. 
Aq<^gliC^ U^c^^ M««#^^^lEl ^t&lHlO«(|iSQ(t), I (t) ; I (t-l),Q(t-l)0 

(1) TVu:^m^U2 3i)^^ I(t)^_b|£T Kl/;^. I (t-1) ^T^T Kl/^ 
5lll^gP7"-:^/i^ffi(^T Ku:^Ai(l(t),l(t-l)) ^tt};^-r-5i:#}c:> Q(t)^-b^ 
TKi^;^. Q(t-l)^T^T KV';^^i-5^iclfP7^->^/V'^OT Kw;=^Aq(Q(t),Q( 
t-D) ^mti-i-^M.. 

(2) Mit«^#:-x— :7'vi-2 2(7)ii^^-x->^/^, ^mu'r—y/^^k^^mtmm 
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2. m^mimm<ommm:i7mi^^\^^x. 

3. m^smm(Dmmmtlmmm(Dm^mlE-f•^mmm:^m^z:^B\^^x. 

Mmmmi(Dm^m-^tmmm-^(Dm^m\^^xmjt^it-^f^mi^x v mmmmmu, 

4. n^m3WM(Dmmisi:m^i^m^x^ 

5. mmmm<Dmmmtii^m^<Dm^mjE-t^m.m^:^mK:B\^^x. 
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9 . ft 7 IE«©^««;^^^^;lfc^v^T. 

11. mi^^ii^ti\'m^T^2^m(omm^:^m\z.^\'^x^ 



-22- 



1 4. m^mi 2mm(ommmmmi^m^x . 

1 5. m^mi 2mm<D^mmmw:i^^^^x. 

1 6 . ff^^ 1 5 mm(Dmmmmm:i^m^x. 
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